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(54) IMAGE PROCESSING DEVICE 

(57)Abstract: 

PURPOSE: To provide an image processing device in 
which the texture appearing when digital processing is 
applied to an image and that is the cause of the 
reduction of picture quality can be suppressed and by 
which multi-value processing can be performed. 
CONSTITUTION: This device is equipped with a flat level 
detecting means which detects that an input image 
signal continues for a prescribed block within a set error 
level, a quantization means 4 which quantizes a 
correction image signal with a threshold value of (n) 
values that is an integer > 3 and varies quantization 
quantity by a quantization switching signal outputted 
from the flat level detecting means, an inverse 
quantization means 5 which inversely converts the 
output of the quantization means to the corresponding 
value of level of an original input signal, error memory 7 
which stores a differential signal between the correction 
image signal and the output of the quantizing means 
transiently, and an image signal correcting means 3 
which generates the correction image signal by adding by weighting error memory output and 
moreover, adding the input image signal. 
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1 

«GEB«M35*n (ntt3W±Ofift) fit© bt WIT* 
fb18!>«*«^T**7fb**«fbS#S*?{b¥ai:* 

aassw-saMtPfl^ai:, 

±E«iEHflMi# t ±i^m^mmmti t <ommt 

«jEBH*fc#*n (n(2 3£U:4>S£0 ffl©b#tMI"e 

asearsawHb^ai:, . 

±mmm* * y ajafcsawttanw u Mt±fBA*a 

3 ] &a©a? {b^a© a* AnftSKS 
^rtTBf^oKia«<ci:*ttau mats-mom? 

±E*iiEBft;<*yaa©ffljEB«fiM*n (ntt3tt 

tHft#aHtfj0±e*?fl:«i 0 gSx.{i^T?*?{bl£g 
*b£-£5»?<b¥a^ 

±E*?fl#adJa*7E© A*®<t® l^OWDWfifflt 
ifi«*1-*jS»*Hb*Si:, 

u ±iaff EBtu * v v&wmtcm *> -onximm 
mmm**.&? * BwrottiE^a t a 
im 

4 ] SSttftftOBIMI *jW»£IIR38 l^/l/rt 

A^fa^-^fiBtrr § tftKftsEoMjEaflwi^*- 
BtiBtttsttiEBflMty fc* 

±fB«IEB#^ *V ffla©ffiIEB«B3* n ( n fct 3 fit 
±<Dfift) ffl©b*vMn*?{bU j&o±E£-tti* 



(2) »Bfl¥7-3 1 2 6 8 8 

2 

ihr^ aaa©±fc*y{bi» o »*.fi*T*Ffb«*£ 
ib^^a^b^ak, 

±Etf? {b¥atti;ft*7E©A?Jfi*© U^l/OWJSfit 

i^tsrrs&i^b^a^ 

±IBffl}jEB^ff ^ i ±EaMH t {b¥affla t ©Ml§^£ 
U ±8BffiiEB^^ * y ©&HilfctiJ D ottT±fBffiE 

7c£U K£^l^l/rtt*fc*fflsatf2^©jjfi£ii 
B«±£3i:, «{b«£ffl©*F{b«l!> 
f 5 ±§- aj*9HR#aT* <B c i: t f 5 n^fl 2 
*fctt»*« 3 EK©B{ft&ig1I. 

«HfiU:«sfc, «<ba4fflo*ffb«o»iHi^*4 
fSt § ¥t§ won* tii¥® t* &zz£*ft®it-rz>m#. 

m 1 SfcttSU*® 4 EflR©flftffi3&B. 

^a^Jt^fesffl^iicLhoEra-eKSRiib^i/rt 

ftl^O«ttJ*fflltt « *?{b¥a©*?fb©fc«>© b 

* i l ra< b* s «t 5 1 1 c i: *»a f 

1 btWSl 4 ©V>f nfrlB«£>BMUftg 

fic 

#a*«»J£«i6*fflSffiw±<oKia-ei8^Kgix^i/rt 

fe*f©«tii%ISitt*fc» «?{b^a<Dl^{bcDfe46©L 
30 §J;5tL/-ti:i:^!tfmi:-r§i«*ai^^LW5t?a4 

cD^fn^fBicCDjiMISSo 
C»*«9] ¥±0U^;l/^tB#aSfc(ii%-Hi^Sti!S 

ifiERiifl^fciaai^b^aa 
5 *\ s ttifc^ l r x&mttnm+ % «t ^ bamb 

^lflIE*afc.5 * S ± 3 fc b fc t * * W#B 

1 *^bw^4CD^-rn^fBK©B^saas®o 

*^a« t 9JtS»ajBSffltt±OKIIBTRSR|gU'<;l/ 
rtffl^c^tH^iSittSi:, ±!e^Wf&fe¥aW*)£ 
A^B^f€^)!jng-r5<fc 5 1 bfec fc«»»fcf*l9 
*S 1 bW*3B 4 ov^f n^SBKOBfltffiSIEB. 

[««5n 1] ejwwt*si«iiBmiiBi»7>^iifcs 
*'fl**min-rs£*n#«£^a*K^ «-a*w- 

am**A*B«MB^IC]!n«[-r* J: 5 bfcc fcfcfctt 
50 §If ^ 2 SfcJ4«!*Ji 3 IBicOfflff MS^So 



(3) 



7-312688 



[At&H 1 2 ] xtimmm* n ( n 3 JK±©8 

«©*?{bl>" , WPn + HlfbLTtb^f ^flr 
[000 1] 

[jt3t±©fijffl#g] *«Wfi % B{g>£x^ $>*/V«fc 
[0 0 0 2] 

ictmoW, *!>!WMft{b©S#*<IS<, »u 
"WBfifcKHb (£ffifb) -rs«ltfe«inLTf?Tt^ 

SfetMflE OH SvRfe 6) £3Wi7* 

SI < T 1 (x, y) 
T 1 (x. y) £ SI < 
T2 (x, y) ^ SI < 
SI ^ T3 (x, y) 
2x2 ©tV -*f V h U ^ 



c©±5£fflfcfti^B©Hfl*iKi-HT\ zmit^m 
*©»#*BJi»-t*. j^TT-a©*©/-^*^ 

lfcU tB^iS^M^S 2f40. l, 2, 3©{fi£® 
nea^ J F^Ul*fil*U^;HcJtffil , r*t)©i: 

f So 

[0 0'0 3]H17IC^T, lttArtfi#Sl*38 

^©i8ffltci»)4fii{l:^T9^fii7 ? i"«f|HlSST*feD. 2 
»ffiffl1"SHffi©r-r1fv h y £xrt©7j<¥ . gfifuS 
S-3%trJWS&l tT-y r-©7j<¥ • SE®Htt/£>*T? 

4rVtfv hy^X©A£££ 2 x 2i*tU 
Bayer $!©lHtiUBJ?& ffl t > 5 £ 1" 3 , HOT? h V >7 7. 



Tl (x. y) = 



T2 (x. y) - 



1/24 
7/24 
9/24 
1 5/24 

T3 (x, y) = 1 7/2 4 
23/24 



5/2 5 
3/24 
1 3/24 

1 1/24 

2 1/2 4 
1 9/24 



£&5„ CCT* (x, y) 
Xft©*¥«SififfiH*jS-r-»f-7-f 7 ^XT-$5„ cn 

&r^T 3 (6) $74x3 + 1=13 BMtf$!R"?£ 

[0 0 0 4] Hi 8 ttfl&©fE*ftt6T?&S, £ffi©¥i3 
a&&**8K»^<^b0H**bT^*. 0T\ 3 
tt*iE©Ka**y 7fcb^3fi€S 7 *®cA*iS«a* 
S 1 £*f ET SOttlS^M jEEiB, 4 0B<:^4 tf |c 

*^bf«i?fk«, 5ttc©tu*aii®^s 2*a»M 
?itt zm^im, 6 BH«HB#4i£gie 3 ©mat* 

%«MiEBMB^S 4^&iS!«?fk«5©tt* , F*4ia! 

M^fk^sffl^ s 6 *-u$Eifrr 3 sum* * y T'fe§ 0 
*^b©BE^LfcRS8flt^*aiM5rijjpii-r*a*w 

[0 0 0 5] ^S, A^HflMB^S l^AoTtfeif 

* t, wmmtm®s& 3 -cftf!®*©*? itmmmi 

T 1 = 1/6 



s 2=0 

T2 (x, y) S 2 = 1 
T3 (x, y) S2 = 2 
S 2 = 3 



30 



flMB€S4#£j*2fttS. BPS, 
S 4 = S 1 +S 8 

■ccT, a*ttttin»©fMM*£fctftt» #llfiSg$ 

ftTt^Stf, — GflfcLTJ.F. Jarvis.C.N.Judice.and W. 
H. Nikkei <fc 2>%M' A Survey of Techniques for the 
Display of Continuous Tone Pictures on Bi level Dis 
plays ' KSSftfcSfcttfrv b V *XttJK~F© J: 5 fc 
4oTV>5c 



40 



* 

3/48 
5/48 
7/48 



S7, 
5/48 
7/48 
X 



3/48 
5/48 



1/48 
3/48 



S8 = 2 a, , , 
1/48 

[a, , , ] = 3/48 
5/48 

i&tp5±fB©«fc 5 • i 
HiR©*HbKgfc*rt-61 

[000 6] a?ft§§4 vkctizmjzmmx'mTit 
u 4is©m^js^i8^s 2^i"5 0 *LTiS!a?<bs 

5T-0 CJR0 — 1 (fi) ^-T^l^bfl^S 5tf¥S4 



iit^iqj{ci~2jij^ginfc 



5 

T 2 = 1/2 

T 3 = 5/6 

S 4 < T 1 

T 1 ^ S 4 < 

T 2 ^ S 4 < 

S 4 ^ T 3 

wmmnm 6 x*mmmmm s a *> <b®.m=s-{tm s 

5#^SftfcS^*fc*«-S*^bKM€*ts 6** 

S 6 = S 4-S 5 

[0 0 0 7] C©3pJaRSt/JxttT?tt, ±ffi£*7**1f 

¥3-3 4 6 8 0t^nTV^ o <1 CTffct^ffifblHlSS 

%Ktt, ccS^^Ffrrtc/^-^fcllfc^ciKiJEi: 
Tv^*t**6n««^tt, £H»?{b©HHil*£{bS 
[000 8] 

m;MfSOTfc:iii-©{B*§u^;l/tf 

3\ A#H*flW*«7/2 4fiU:9/2 4*iJS % feitf 
l 5/2 4W±1 7/2 4*88©««Ttt, 2x211 
tf-f^Tl/3&5l/Hi2/3£&oTL3:(,\ ffc©ffi 
WtK'yh^iL^Ltt&S. C©fcJ6, B 

<k!>8tt©f-*X*+©^tt«l*5ft5*<, *ttOA 

timmm^mm^im i / 3 2/3 

jBc*fc^$Hffltf&s 0 01 9«c©HK&{b©-0iJ 

±01 c^£fta) fr6*¥-sa£flic8*icfg*ib 

Mr 4 If Sfc .± tf £ffl¥£*te'*'.hS"l? 4 fflfb Lfc fc© 
?fe« 0 4 5jft©fciltt*¥-ai»l'^l/<A»KU *© 
8SH> -r^X^tffl^LTfctK *tHfrlM£{b*5l 
tiBCLT^*. B2 0tt:fctt©#-hU-h*±E£ 
«¥^K2«/J«'P4«kUfcfeo-jf*t», & 



(4) »M¥7-3 1 2 6 8 8 

6 



S 2 = 0, S 5 = 0 
T2 S 2 = 1, S 5= 1/3 

T 3 S 2 = 2, S 5 = 2/3 

S 2 = 3, S 5= 1 
[0 009] u 0«W(4±EO«t 5 ZmMZMffitZtc 

[0 0 10] 

« < c U ^{bfg£ffl©*?<bij!J 0 

£$^5¥tfll^/l>&am8i:, *f IEB§!{I^£ 3 &± 
©g&T*&5nffi©LtlMtT*KMbU SfcTSU'* 

SfbS-e-SfffflMi:, c©«?fb¥©ai^*7c©A 
20 ^^©l^i/Ottfcfcfci^iJiTsaWffbfMSlfc* 
»jEH«®^fci£*?{b¥aa*fc©iS«**-PfSM 

^{b«D»*fi^*^*s£-uiasHR^afc, *sie 

[0 0 12] #^£&£B»iiSBte, &5$©«^ 

«-Hi2ifHR#afc, A*fi^*-i*E*-r*i:«»c« 
40 ig©liIEB^ffi#^-^f3ti-r SffilEB^ * u c 
OffijEiSffc^ t l> tb* ©fit jEBIIOT* 3 JK±©fflR? 
fc«nffi©U*^ttT*?{bbT5fcJ9-tttttHR¥a 

tftacjjatffbw t> **fi^i?*f <bi*«ft* 
*?fl:¥at» c©*?fb^aiitfj*7c©A*flHt©u 
^©w*sffifcaaan-r*js»f{b^at» ^iieb^m 

#i:ia»?fb¥am*i:'©SSffl#*a*(«rttinJILTip 

#aiE?afc*fliiifco 

50 [0 0 13]ift, ffifflWjfeCBWfl^^BBSKgl^ 



7 

1l*S*lfiEfiflt**yfc, tolfiEBftytytMjtfDai 
IBflM3^* 3 J-X±©g$T'£ 5 n til© L £ iWtlT**? 

jaa^b^at, MiEiaiwi^fcjSM^b^aa^i:® 

Sfl3*S*ttttin» LTiPJWS»*«iaHJ|{t «*w 
ttKttU ti§IEB§!* * U <D#B*tcfPJ & "OfrTilEfcf 
jEBftffi^fcfia-r *BflHB#liIE¥afc fc. 

[0014] $fc®c, ^-a^w-»#®tt*©«taiE 
[0015] ¥su^/M&tb^a« ; £©&ttj 

ffl^*flfe«t-5¥fflU^;Uttffl#at Lfco 
[0 0 16] SfeHK, ¥ai"<;Hftm¥a*fcH:^- 
ffi*fHR¥atfSUfc:i£i&S^ira±©KB?K£«g 

fcfcO L*^tt**tJSLTg{b* •&* «k -5 Lfc. 
[0 0 17] SfcMfcs ¥ffl^;l/*ffi¥aSfettiS- 
a*gHR¥a^SUtS»*^ffla±OKIB-P»SKS 

[0018] sfcst, ¥fflp^nftai#asfett«- 

ai*fHR#a*'ffJK:^»&*aSffltt±©KIIBtfRSKII 

•5 B(M39*iiE^ afc#* * J: 5 fc bfco 
[ooi 9] $fcHc, ^wcg&M^EPin-fs^ 
*«^i8£#a*»tf, ^-ta^tHR^a^B'jfcSft* 

[0020] s'feHic, sifflji&tc&*i$MBfii'?7;'£ > 
Afcs*fl^ife0]Ap-r*s*fli^«4^a*attH 

tt^ftK^aiWt^feSjatttBLhCKHTKSWg 

#aaia*xaB«M*fc;taji* 5 ± 5 £ tfc 0 
[0021] *»qgK:tt3Bft&a&Btt, xttmmm 

^ 3 W±©»ftT*fc* n ffiOl^bl^/l/T* n + Hi 



(5) «fM¥7-3 1 2 6 8 8 

8 

^^Bwa^bu^i/oiiRoLti/^kiaftfta^** 

[00 2 2] 

[ftffl] *3^KJ:£Bft*!l3£1ltt. A^JB^#^(D 
1 gB t ifm&Stu m3£KHO±ra- 
10 M< ttjEB«fl**t>2f fcgasa^ibl^l/fc* 

J:5tfffflU f£oT.fcDfi^KBT*H:±IEt>2ffcSa: 

5 m?it u^ji t aw [p] om^it is^vz-sAsvymk 

[0 0 2 3] tfts ttitKDmTitiE^Ol^frt&mt 
WSJn, mSKBIW±|B|-U^;l'jWH< fc, MiEB 

#a«\ ¥i&W*KSI*^ft < f S*5Kf¥fflU t£o 

#l6H0*?fcU'W**A,T?¥JS{b*ns o 

[0024] sfe, W*o»?{bffl^©u^fcKfHi: 
iste^^fc^Sftsa^bu^ncgitSo anKi^t 

U ftoTiOg^EBmJtiEfeSrfcgfcsa^fbU 

^;i/fc2Wfo©a?{bu^i/*£A/W9{bsn. ra- 

[0 0 2 5] Sfc, Effi3WkOB«M^©U^;l/fcKB 

30 t # Br£KM«±ni- u^wwh mm 
B«fe#**>3 , fcgft*a ; ?fl:i''"WfcS£*.*. b^m 

**CE¥att, Kg*fllJOBJRffl»JclS«"r«J:5»cfl! 
fflLT, fi£oT«l:»)*l''KBTH:±lB*3« , fca!S:*a? 

-fbu^/i/i;jSWiPi©a : ?fbi^'Vv«*A/T¥iSfb«n 

[0 0 2 6] $fc, tti*©l?ft{S^OP^;l/i:Eraf: 

<i:, a^fbU^^tJ^rtSABtiS. 
[0 0 2 7] $fc, K««*©B«ffl^Ol/^;l/tKB 

«<£» a^b^wtj^fca^en*. 
[0028] $fc, Tfflu^^tta^atfcttai^oa 

'\oa^bi^w«{b*#A,w5ft:£fts. 
[0029] ¥fiu^;i/tta¥asfettw*oa 
^ itimo u^;wmsKBjjU:ra--e* * t , a^b 

50 m : ?itffi&t>n.trtmmx.&t)\ ^^SL^mr-mm 
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[0030] tft, ESttMkomMai§<Dww*ittt 
uwj©*? turn® wvtm%Emijtm--eji> § 

***** zo&^&mxmmmmmmzmzftfa 
^oi^bi^i/*fb*£A,w%fl:sn3. 
coo3i] sjs, a^oi^kfi^oi/^i/jbtm^K 

KM?ttffiEB^^«Bft*#lfc^0*THbU' , <;I/* 
ft*SA/e¥i£{b£tl*o 

[0 0 3 2] Sfc, a*O«?ft«^<0l/"<;l/*«m^K 

*\ «kt)fiif , >KIH-Ptt«iEBflM8€ttl|!S:S*iRi'N©* 
^bl^l/«ft:*£A,T«PJ%<bSft*. 
[0 0 3 3] *%W££«Bftft!i!&llb!\ AJjHiifi 
#3^^«7 , -f if fc «t 0 «^{t£ ft* ja*Ptt©B«® 
^Ol^Wra-'PftoTfe^ ^OflMtajROl^l/fc: 20 

[0 0 3 4] 
[HSOT 

2rfca^bl^/l/*£MLTflS^#*«fc3£**. B 

flHs^ifiEEiRtta^fkak mmttv txmm>\<-7 

m 1 fcgoVTtBWSo Hfcfel^T* ff^&ffi^S* 

8 + 6*«^H:2/ 

3 ±1/1 eKfes^s^sftwrsu^/l/tttHSii:, 

8bO, COffl**gtJT, l/3 + l/16rt©I§ 

**W4 2/3±1/1 6 rt©fc^#a*w-;5»**-s> 

1 0*1 ^tiewttottTaA-r^^^i/y 40 
0 zgifx, txrtmti * 5 fca^fc&fci&wfcg*. 

7 i±^t>«>*^R««/i>ffi*afflLfciHitti? 

35 -So 

[0 0 3 5] *SUIStHJOl)fffc^^TKM-rSo 
/Hfttti«8 Kfc^Tff^U^l/tf 1 /3 ± 1 / 1 6&(^ 50 



$?IPfl¥ 7-3 1 2 6 8 8 
10 

L«2/3±l/l 6t**^5*»«^tB«n*o *t 
T5^Uy^X*m»9-p(4ilOW**g^T, 1/3 
±1/1 6l*|£DM^^§l/^±2/3± 1/1 6rt©fi*i 

0»ftft**$>an8T?&t»-rs o fi^«H*^nfe« 

S5H<Drt N tt083fl6H£&&tt£&Hftfctl4MI«l 
KRf. *LT, *^aO»iroi«ffltf7ft»&0li:g 
t>S£$, BP'S, ra-U^*«8KlBMR< fc, 5yi/> 

^xtta«9tt«?<b«iD#*ffl^s i o%i i-rs. 

[0 0 3 6] fi«MS^MlElBl»3'ett, B 1 8<D 

S 4 = S 1 +S 8 

S 8= E u i , j * S 7. , , 

4:tT*iEB«e^s4««fea*n*. a^tsu-e 

tts l?{b#?)#*ffi^S 1 0j!»<0©«^ttHl 8©f 

^suraaoa? ibjWrbns. a^biw t> s 

1 0 & 1 <0*&tt, 

(1) WlfkWl/3il/l 6«0if-g- 
T 1 = 1/3 

T 2 = 1/3 
T3=5/6 

(fc£U S 4 = l/3©«^ttS 2 = 2, S5 = 2/ 
3£-f3 0 ) 

(2) AftfUf WOW2/3 + 1/1 6®«d- 
T 1 = 1/6 

T 2 = 2/3 
T3=2/3 

ttifcU S 4 = 2/3 S 2 = 3, S 5 = 1 t 

*&o ) 

•ea^bartu coes, mttm^thrtt (o ©« 

^tift^U^H^ (2) <0*£«*U^l/2ib*«± 

[0037] asanas 5.*j i vmmmmz 6 , 
*y 7X(ommim 1 8 0tt^a2:H4)to^«<fTfc 

Si^i2/3»c«3fiiHB#««aiS"r*B«fl(«K:i3V^T 

fe, jmtttjs-f 3 1 &&wi 2©*-cDfi^ta^{i 
s 2 \cmm bT4«f ftfttfwia* c 1 1 * o , 

«£oT3WW»K:sa*liWcS!S 0 ZLTi&cD&fflT-M 
OBW*SS4UT¥*lft*n*o C-5 LTx 01 9fc5 
l/^tt H 2 0 T*^ L fcttftf- ^ X ^ ^ S C 

^T'tSo Lfrfc, *?{bRa*«SZIBi|{ttaRt*7 

ra*. AABttffl30B*j*fiffiFbfca#ftBfc**§* 

[0 0 3 8] H««|2. *H»JT-Ji, A^BflMS^* 
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jibwm s i *-Bjwfc8E*r s 3 yftvmm* 

tUT'fc*. ^^©TfflU'WIJWl^Iftl 8 H\ U 
"OH*tH«8 a fc¥ffl«*8WJ»8 c*£tr e ¥S1B« 
«ttl«8cB, C<DH«^*U 1 0©ttiW£UI?J»S 1 
l*ff5ti:fe»C» CCBfMtUtttfjS 1 
U^'l'&tii8§8a©aj?J*SlCl/3±l/l 6$&t' 
t42/3±l/l 6<Dffl^U^W235?7cWtiEH'r5 10 
CfcSttttfS. 1 2(4. S 1 2^#£OiMCD* 

aar**?fraDB*M»i!Hrca6»), again©* 
¥ • sattHfttttB-rszk 1 ! 1 • msb***:/* 1 2 

#1 2 bfr&HMiSftTV*,, fl&ttBl©Hftg0i£|R)i; 

[0039] «Ts ^aspoufficfsfi^TaftiH-rs. 
A*BflMi# s 1 immm^ffim®® z\zmt>n%tt 

BflWty 1 Otc-I^IBM^nSo ¥i8fl»&tH 

sgi it'll, ^wmmnmicD 1 cH5-f>©ie 20 

t&©2H^ fcitffuv-fX mm^^y(OW.±(0^5 

frV\ BflWtU 1 OfrSM&yiSttfcfl^S 1 2*ft 
©*«0!l|B|tt©¥ffifc «fc t> l/"«;l/«ai*nfeilS**'*tU 
ffiHtfjS 9fcLTA*Sn*o fLT, 1 2Hili©<i*f 
M;W^T1/3±1/1 6&SlHi2/3±l/l 
6 ft t A£«^. VSffigftmgg 1 1 Tfflfl^T'fe 
* c %a*-tMH*?fc«fctf l / 3 $ § Wi 2 / 3 wTti 

3° 30 

co 0 4 0] m^tmmmmM&i 2111 st£® 

*©Bffi±©(MKftk¥ • SB £ i> K 4 ©fg&T-ifc 5 fc 

#, Tfflflwtttaiffii i«fc»)©tB*s 1 2^i?ib#§4 
K«t»#*e^s 1 0*1 ^LTtB^-fSo tncw© 

ffiB©*£. M^tta^SitMWlBl 2tt, 
fl^S 1 0*0£1-£„ BPS, HHI/'WjWB 
<fc3SW«KIBII*ttio«A5. c©*?fbW9**.ffi 
1 0*g#3*?{bS4J5J:tf, BflWl^ffiiElHltt 
3, KSm«6. KlS**y7TttH 

1 ©Hftffiira*©iJS*^5*5n*o cruet ?k »»? 40 
u^iz-p* 5 1 / 3 h $ v»4 2 / 3 Kffifiv 

**2*7cWlcat*t«B«(H«k:fev^T, cnfcttifr*- 
5 1 «*^tt2©JH-©^tfffl2MS#S 2fc»KLT 

-tflaniBM'iiaiau fi»4B«*»«ct!y-e* 

C0 0 4 1] gftffll 3 . $ fe 4 ±feH0S0JT*te 1 / 3 £ 
5 2/3 fc*fil/MI5ffB«««±, 2^wta 
«1"*»^*ttffitS*ffii: LT, &swmcDi&@ 1 2 50 
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fcrofco fft©2fffifcLT, BI-*¥ffi«©3 7-1'^©3 
B*©fc#tf£Tl/3±l/l 6&3IW42/3±1 

/1 6rttx«fi«*wau *fttf4B*#«a-r* 

C tT\ BPS£gPT*3 x 4 = 1 2B**««:©||SHIC** 
c -eWS* t * J: 3 k: L T fc i <,\ 
[0 0 4 2] £K0N. *H»JT'«, ISSftft**? 
fbbfetltfjB«te*tfcU titfjB*fttffi£Kffil«±, 3f 

3tt*aw©fB!©iasflf!i©«iaB-i*feSo bkhsi^t, 

1 3 ttttiABWB? S 2 *§ttT, 1 fcS 2 ©€*§• 

^^©iitt^ttai'rs^-tt^ftft^atLT©?^ 
u>^**atfrc*s. 1 4«ii©tB^%^tTa^fb 
«4©«?ft«oe*ffir^s 1 o%4jS-r««?{bU3D 

#^.*Jffl)[H]S8T$t3, SEBIg©Sifi;£lqJ©{4g*^tii 
■tZ&WM^itiVyZ 1 4 at, ctiZtttic^yisy 

yxtttam 3©ai#*y-h^**?{bfw»»i 4 b 

^©ftt©gi5^-«, fi£*©gi^iitt 

[0 0 4 3] HSKffll 1 £ < £0 r f|»j2T*&, 
f84©BTli6tt*«S*1H«©ttHj*, A^iii^M^S U 

*SKifT5t»©T*5. eps, ^yuy-yxmmmi 3 

i»*wi2©*&, ^©»^fi*§tiS[LTai^-r^o 
M^baoaAswiiiHiBn 4t-(±, ssa^A-i'y^ 1 

4a©£i}#£glC x 3^-ry*3ttCl©^*l^b^J 

o#*fi#s 1 0*1 t-r«. cnw^o^ytiBt^ 

Ttt» 9Jt>1f*.#{f S 1 0*0^-r§ 0 

[0044] ■ ; HbttvHi*»f*a{b , rsiiff*ffiM 

■fSo * J f{b»4tfet^T«. *^b«DS*fi#S 1 

06^0©«-&, fi^lH)^ 
T 1 = 1/6 
T2=l/2 
T3=l/3 

i:-r§ 0 *34b«J!>**te^S 1 0*<0W^©*&, * 
©ffl-Ep-5, til*B«iffl^S2-pfl!#U^;H**W4 

2*^a«t«st-fcisi;T*ffb«ffl*»'*ts{b* 
[0045] bps, mtimmim s 4 1 # 

aW-r*«^tt, T3{*H3tLfc$S,'Tli:T2*H 
4 (a) t^fi^t, iy3R:»^fcifi^tt*. tB^J 
B^€^ S 4 3 1'^/l' 2 tfaifrr T 1 * 
a^LfeSS, T2£T3*g|4 (b) l^tJ:5C, 
2/3K^Kifi^Jtt*. Ctlfcit), A*tfl/3fc 

^i/^4 2/3tj£vMi^a^-rs*^t>, #-th^u 
^©»h*»a* c i:*^ T»*±a3iaia©jft**f§s c 
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[o o 4 6 ] m 5 imxvm 1 9 tfljs-tsAftB&t 

tt1-£*fl»y©$$^ck5aj^Bit!T-;&£>„ ££06 

t , si 2 o £&*©¥ mx-tim b tc 4 «t b^£* t fc 
coo 4 7] metals. ±teni5is^mi, i^-ttttifm io 

KK£i^;l/£&fJBUj!W-?>fc, »?{b§§©l?fbLt 
i^M£$i^{b£#3®l£t!iiELfc„ |sn«tc, AM'J© 
B§MI^£gffiT5¥Sl^;l^tb3W, BFf^KKW 

[004 8] MMM 6 . * fe* El 7 tt*%qil©fi&©&ffli 
09©*£Ht?*D, gfflffiHlc* £flfffl3e>3*.&jg!> 
lWct,OTiB5, 0T\ 1 5fim*H^M#S 2£- 
WWKggllt-Sa^^^M^fbfi^tU, 13ft 20 

fV6ML t 1 3 a©3^y#©ttj;>jB{0HI*ttf-a 

So fl!loas»l4H3©||ttifif»fcR|-©«jRBJ|S-pfeS 0 
[0 0 4 9] 4*fiSW-Ptt, tttfjB&ff^©^-^ 
;i/©£tf $ * 2 *tcW ttttm LTl?{b L * l^ffi©W t) 
H;i£fT9£>©T-feS 0 HJ-6 X *?fc<I^**y l 51- 

Hj6©atfjHflMB*§:fej:tf, "tomtom? jytszxf 30 
^taei 6tic©3 7-i':y©3Big©{i^tf£T 1 fe 

filfcj: f-©flfl§ 1 T-£ 5 2 5fr£!8SiJ 

•f5{f#£l?{bg§4fc&5 0 *?fc«4"e«U 03©* 

S 4 < T 1 
T 1 ^ S 4 < T 2 
T2 5 S 4 < T3 
S 4 ^ T 3 

wkwmm T*\miEm&<<m s 4 freaw^bw* s 
5 tfsssn, %wmm\ctttzm?itmMim s 6 # 

S 6 = S 4-S 5 

[0 0 5 3] B&fS^iflElIlSS 1 8 T'liSc-f &gBfg© 
8 b£J:DKa(ftli©*liEW»^tU 1 7 fig 
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*nmmmmc n<oim*%VT, m=?itrmzm4\c 

[0050] nsfc«7. cnsT?©stasw«: % 
%aiffltfeflf!i*siwtfc. *f&jwre», *%w*mm 

08«*^©ffi©H»J©^/jgg|T*fe5o c 
fttt. *?{b«B£©M«S!fc LT S S I D 7 5 D I G E 
S T^3 6H~!g3 7Ht««*nfeItobert Floyd fcLo 
uls Steinberg£fc^©H;5fc TAn Adaptive Algorithm for 
Spatial Gray Scale J fc**ftfcKSSjfc«&*fl§v<.;fc' 
&©T*&5 0 

[0051] 08©^t% i ntxtimmmt, '& 

a©H»fl^*|jEia«Sh:J: 0*|jEStifcB{fcfl^*-«P 

IBiS-rsMiEB^^^'J-efeSc 4{id©^]E^nrcB 

fr*mtir zm^tm, sac ©a? {b^nfctb^H^ 
e^s zsaw^b-rsaurabsk 6ttMiEB^fl^ 
s 4^&isa?fbfi^s 5*mwt%m?itmmmn 
& i 8Bc ©*?fb^M s 6 *mmcowmic&%iT s 

M«te#«IEBBT?*5. cct, B®fl€fi§IE[a]8 1 
8 (4, JB5^3RtJ£»^**^bKS*«J|-r*M*# 

u 1 7 nv&mmam. • MiE^i-r ^MiEftniiisie 1 

8 b J:»)||j#*ftTva. 

[0 0 5 2] WT^ *SaWW©»ft*l»Bt*. ^ilEB 
1 7tt^i60li:«JMb$nT^5o A^B«{f 
\tfXlT£tl%£1&lEmm* : £V 1 7Ttt, ^^B 

S 4 += SI 

fi^S4H:H7©llj8fif!I6-p*bfc^rffit<J:»», mmc 
Htt*«<b*«oo4«[«^k:*fft*ti« ( , c©«^F 

«tt>s isai^bfl^s 5*^^n5c 

S 2=0, S 5=0 

S 2 = 1 , S 5 = 1/3 

S 2=2, S 5 = 2/3 

S2 = 3, S 5 = 1 
ttfcR©v h V ^Xtt, ±l£SattT?l*WT©*K:!S:t> T 
^•5o SKiB3l6fr6ife©cn*>'6©®*^tHRa 

S4, , , += a, . j * S 6 
[<*!,,]= X 7/1 6 

3/16 5/16 1/16 

fr5*¥ • SBWi6]t 0~2iBJISIBinfeffillK$*ajl5 
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[0 0 5 4] HK0IJ8. RSa«StA^«y©liflMB^ 

•ftkbT, B8©?gffi0!l3fl^&ll^£&T?;fct.© 

S 1 2^1/3+ 1/1 6&5W42/3+ 1/1 6 £D 10 

Hii* * U ©M*7£ UWtPfcfJ 5 4: <E» fc, WWBWi 
g§8 aOW**t4:lC l/3± 1/1 6&51H4 2/3 
±1/16 ©KHK £ § # 2 *7cWU:»ttf %>Zt 
*tttU-r*¥ffi»WtteUS8 cfr&lftS*tiS. l 2tt 
c©¥aiH»ttffl» l l ©tfJrt*WS©flJII!©#*?{b 

T'fctK flSttB8fcH— ©UlttfcftoT^So 
[0 0 5 5] *HSSW4, *?{t*jSO«0#A*H2 
fc*Lfc#5SfcJ:?>IM»bT» RMl£»K:±S4ffl[ft* 20 

[0056] mmm9. m%.&m.mc mtimtmwm 

ifi-r«. hi of4*aw©«joiafi«ii&3su-c43 

(4ai^{i^^ij^«Lai/3^;i/ ia^iii2 comm. 
i-*fi*ftflasi-*7>uy^ttta«, i 9ttcn* 30 

2 0K«EjEiS^*arffl^iEiBiJfilHlBSTf*!J, ffitt, 
H3©IQ^fcig-©lHll&fc&oTlrSS. 

[0057] *mmmit. *?fbS4©s?<b£&*» 

*m% a C©£8fcJ:oTfc±!EII*flf!E)«, 

[0 0 5 8] 1 0. *££K0J(i> MlEHIgiM^fc 40 

a«?{bHtf3«#©!STfc5^iWa;MS*** Hfc 
t6*LT¥JSR8*#A««ll*»WB-rSo 01 1 tt*» 
. ■ WOfflO*«WO««H^*So Hfcfel^T* 4(4B£ 

■n-TM^kftff di^bn, 2 i imjEmmmns 4 
=yy\^yf7m^ \ 3©atfjtiSi;T*yfl;Rg*ft 

ESS 2 1 (4, ffliEStt^^ S 4 6iSM? {fcfUf S 5 * 
KWLTl^bRSi&tW-rsSatSZ l a, fcitfc 
©Me*33l£ 1 <g&6W4 2€ftjyc"T*ISS*J»lslK 50 
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2 1 bJ:D«ia*tiT^*o flfif4. 0 3©H#i50iJ[l)-© 

[0 0 5 9] *£ffi0!tt x l^<bg§4©a7<bb#W« 
*»I^ffiK«K:jSi;Ti«^{b£-»Sgfe!>fc, ISM 

te*©Bi!S*»jii* sett**)?-**** nw^tn 

tf, W^H«fi^*k: l £5i>l4 2©€^b"<;W8^ 
±aSRbfe*£ttB 1 2 J: die, ilMffrJSPIUSg 2 
1 bCtel->T«?{b«ll* 1 «tO***flWPilllbfe 
ftfflifcRM/ty 7KttJ», J^£©M!{S*§*iiIE£ffl^ 
§ 0 C5LTlfcS^tt2©ffi^l^P#a«f SCfc 

«cfcfl«7?*5o ft^KOT*#tttf % iS!Wlq]©«iE*^ 

snriEU^iSfbtffTfeft*. 

[0 0 6 0] UMiJl 1. ±esaMf9T?{i, KSffl^* 

fj»i-«RMifi)fP»2 1 b^ommms 1 4^ 

©*WWiS 1 4 infra. T, TSU^WtttH^asoffl 
;>3©»Pffl#S 1 0-p*J»TS«t5tLTfeJ:v\ 

[0061] nmm 12. 013 f4*swoffl<o 

%mm<om^mx^o ccomxit, mmmt.mcm~3 

¥fflb^fi$fc*5t/">-n4, HWJi o©@i im 

at, M^bKM^i^aAsffa-ptt^bTaiEicffl 

[0 0 6 2] HSfifJ 1 3. Sfe, 0 1 4fi#S03©flS© 
Wfc^fcJnfcSSaolPWtBTfa&So Bfcfcl^T, 2 3 

I§S2 2^AtiiB^«^s 1 J;:Apg-r§^iiP»lHl^T- 
*D» fflt4, *?fl:«4S«H^H«KHoT«?<b«ff 
H8©**Wra-0@»4:aoTV^*. 

ftfe, c©5<i^aiBiwflPEi»2 3tt. 7j<T*3«i:t;ait 
*%VTmm%z£.i$.t %mmm%3i% 2 3 b j: *>m& 

[0 0 6 3] *Hffift<4 % l^bg§4©«?fb73S ; &i!l 
4«rffl]^5fe©T*fe5o tt*ia#fl^S 24^© 1 

2 ©flt^i/^offl^oaitt-r 8*a 

©«&tt2*aiBTUftv^ii»©Kaa;l[K: * £«?{b£ 
fr5^ 8W±fcftofe«#tt, 3631X^4 x4©i9 
IR 7n v ^ ©{fiBA^S© v h U ^ X © + § v > (4 - 
©(4BJcft*«^, 01 5fcwT*63MB©2ffl»*Aa 
S 1 tc An* LxmMZ'n o o 



(10) 

17 

+ 000 
0 0 0 0 
0 0-0 
0 0 0 0 

[0 0 6 4] USStfiJ 1 4. *fe±IBHSl6^JT'{i, MTit 
**y*3*£B» 1 7#fff5*|3 6 lH*»6 3 6 8Mfc» 

««ftfciiiR, aoj, ±m, *ffl«^©^i niizzaK 
««i§BB#i£ (CAP I X8D fc«fc4«tt*H«7p-t 
lc**ftS«&^ffE#*#ofc£«{&?8;ic 

[0065] usstaj 1 5. niaift^ttx ^fiir 

CltfeT^So 4\ S^r-c-ifvh'J^X^Hl 70ft 20 
*WRia»C2x2HJ|ti:U CCDS*VhU^X2 x 2 

Max (Ti (x. y))= Min (Ti + 1 (x, 

y) ) 



Tl 


(x. 


y) 


= 1/24 5/24 


1/24 


5/24 








7/24 3/24 


7/24 


3/24 








1/24 5/24 


1/24 


5/24 






7/24 


3/24 8/24 3/24 




T2 


(x, 


y) 


= 8/24 13/24 


9/24 


13/24 








15/24 11/24 


15/24 


11/24 








9/24 13/24 


9/24 


13/24 








15/24 11/24 


16/24 


11/24 


T3 




y) 


= 16/24 21/24 


17/24 


21/24 








23/24 19/24 


23/24 


19/24 








17/24 21/24 


17/24 


21/24 








23/24 19/24 


23/24 


19/24 



30 



[0066] » u^»flnwwtt*ei-5*^ a 1 6 ac 

[0 0 6 7] 

KWOjaJH coBWOBiRffl^BttfiLL&^fcJ: 
9lc, ¥SU^l'tttt¥afc*^bl/^;U*8ab*'tt:S 
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/l>j^^Tfcx*xf-+#»£"&1\ BKOfcftfcWrt 
[0 0 6 8] CO»iBOiB««BiffitBttW±a^feJ:5 

2»B«tf*?fbi8*, ^u^i/^SfbtaivRiBtffjg 
^Tfc*S*Wfcr*Xf- + BSfO^ftfcHi 

[0 0 6 9] Sfcfi, ^-ffl*W»#afc« ; 3 1 fbU^;V' 

sot?, a*H»^»?fbB*, wsu'wesftLft 
[0070] sfctt, ^ab^i/ttta^ata^bu^ 

If^Of, A*B$!tf «?fb<9 L jfi7?S£{b L a 

fcto&B«*w&ft*a&*tffc*. 

[0 0 7 1] SfcHC, 235?7Clc|fiH*SKSiS-HJ* 

mn<D%ntz wmwm e ft * *. 

[0 0 7 2] SfeMt, 2&7cK:l6H*Si'*S¥Sl/' , < 

^ttui^a t «?fb w\<*mt s * * »?{b?afc« 

7cT?*fbb*^«lljWSE^''Tfer*Xf'+*^«r, 

[0073] jpfflK/MfttB^asfctt^-a 
*tf»#akx i^bi^i^aibs-esi^b^at 

B»iIEiaK*«*.T^S07?, ArtHftSfcttHtfjB 
•AW L t v>fflW*ifiT?S<b L fcv WWtfHfc t x * 
X^+tffg^-e-f, Bg©gftfcffi;ttB<itfl§&ftS#> 

[0 0 7 4] Sfctt, ¥Jil/'<;V*ffl*aSfettJ&-U 
*fH»*at, l^fcu^i/fcgfbs-ssi^b^afc 
B»*iiEisi»&«i*.Tv*©-c % xtjmm^rcimtim 

ttrtBfcftW&naajRtffc*. 

[0 0 7 5] Sfett, ¥fflb^l/ttffi¥aSfcttJS-a 

*>> ««imwe<bUTxi'x'f-ir««a4-&-f, bk© 
ffinrctb^B^tf 6 n So 

[0 0 7 6] Sfctt, ¥ffll^/M&aj¥a£fcti^-tH 
att»¥afc, ■?fcU'W*«fb«-&S* ; ?{b?afc 
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co o 7 7] *fctt % ^-a^w-a^efc^ti^^ 

[0 0 7 8] Sfett, LtlHitSOJJWLtlrMIffSIt 10 

5o 

[0ffi<DfB#£I^] 

[01] co^^ssi0iji<DB^jaag«cD^^ 

[03] e<D^^S5^j4©li^Saa^Ho«fi)c^* 20 
[04] C©aW©SQg«|4©«|£-pfflV^SBBfflfi^U 

[05] cnffii<DmMMA<DMW&£&mK.&&im 

iMWBSfBlTfcS. 

[86] d©H^£DllSEi^j4<DH^j!aagfi{cJ:SfacD 

[0 7] co^®iiMy6ojBftiaass(iDfliis«^ 

[08] u(D||^O^t?ij7©ia^©agHcD^^ 30 
[H9] C©fg$©ll^J8©Bg»gfi©#l/££^ 

[01 1] <Ko^BM<Dmmm\ o<Dmmym%m<Dmi$. 

[012] Jl©»MOKS8IHfil OOHftffiagffOttlft* 



00 ItP^fl 5 ? 7 — 3 1 2 6 8 8 

20 

[013] CO»WOS|«SWl 2 ©BWIgg©^ 

[014] CKDfS^OHJS^Jl 3 <DBft&lgB®#|j£ 
7ny KBIT'S S. 



[01 5] £<Df&Bomfflll 3Tffl^*SflJinfi#© 
[016] COSSW©ia(SWi 5£>HfefflISIII<:J:S 

[017] ^M.<otmK^mmmmm<Dmm\^fn 

[018] U6*©SWlc J: «Bifl^SmiflioflJ!(D«lj£1H 

[019] ^oe^tisB^asBT'CDsasB^ 
[020] (j£^ofiffi(uj:%aftK^sB-?(ofl&oia3i 

3,18 mmmmm^m. 

4 *?ft#a 

5 iM^t¥& 

6 *f*t*2»W¥a 

7 tss^ty 

8 a U'WfcHJS 

8 b ^yvyyxmm 

8 c ¥£ffig4*tWK 

9 U"W8HR¥e 

1 3 ^-ai^It^¥© 

i 3 a ^yi^yyx^aigl 

1 3 b *3-l^/l/&fcbg§ 

1 5 BiMmttV 

1 7 SffiHflMB^tU 

2 0 *?4tlSJHifcE^gl 
2 1 K£fl#ft*¥& 

2 4 SIBtta^g 



[017] 



SI 



r 
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